By emf measurements on concentration cells with silver electrodes the transport numbers of molten NaCl + AgCl, KCl + AgCl, RbCl + AgCl, and CsCl + AgCl have been determined over the whole concentration range at temperatures between 800 and 1075 K. All systems show an "inversion point" (equal cation mobilities), which shifts to higher silver chloride concentrations with higher temperatures. At high dilutions the diluted cation is always the less mobile one. This paper reports on the transport numbers of the systems NaCl + AgCl, KCl + AgCl, RbCl + AgCl, and CsCl + AgCl over the whole concentration range and temperatures between 800 and 1075 K, as obtained from e.m.f.-measurements.
temperature differences between corresponding points of the cell (I and II, III and IV, V and VI, VII and VIII) were within some tenth of a Kelvin and could be neglected. The half cells consist of quartz tubes with a length of 335 mm and an inner diameter of 20 mm. The electrodes are constructed from a 2 mm silver wire, forming a helix at the lower end around the quartz tube for the thermocouple (PtRh 90/10-Pt, Heräus).
The two half cells are joined by a capillary tube, 3 mm inner diameter, according to Figure 1 . In the capillary tube the more dense melt is layered below the less dense melt at 5". The distance of the interface from the electrodes is long enough to ensure constancy of the concentrations near the electrodes within the time of measurement. Popescu [3] did show that concentration cells of that type are best adapted to carry out e.m.f. measurements on diffusion potentials. Concentration differences J X\ -xh ^ 0.2 where used. All measurements were summed up and referred to pure AgCl. The temperatures were chosen according to the phase diagram of the mixtures [4] , As highest temperatures, 1090 K was chosen for NaCl + AgCl and 1075 K for the three other systems. The lowest temperature was some 10 K higher than the melting point of the higher melting component, but at least at 775 K, which is above the melting point for the reference melt AgCl (730 K). Due to suggestions by Stern [5, 6] that at mole fractions .x Aga ^0.12 the reaction Ag + AlkCl AgCl + Alk takes place, measurements below -x Ag ci = 0.15 were not evaluated though our own measurements did show that the e.m.f. data below this mole fraction are not affected by this reaction. The filling amounts of the half cells resulted from the geometry of the cell and the demand that the phases have to meet at the junction level S'. The volumes of the half cells up to the height h 0 (Fig. 1 ) were evaluated to be 15.5 ml. First the phases are separated by a slight excess pressure of argon, put on the middle capillary tube. When the pressure is reduced, the phases meet at 5. In order to shift the junction from S to S' (Ah x = 10 mm), an additional volume AV U = A • A/?n has to be added to phase II with the smaller density gn (A: sectional area of the wide tube). With that the filling amounts of the half cells result to be: m\ = 15.5 ml gi; m|| = (15.5 ml + AFJJ) .
The shift of the interface from S to S\ causes a shift of the levels in the wide tubes by A hi = 2 mm. The densities and £n of the mixtures were calculated by linear interpolations from the densities of the pure components [7] . The shift of the junction level from S to S' causes a very narrow zone of mixing. The separation and contacting of the two phases by means of a combined pressure and protective gas apparatus is described in details by Conradt [8] ,
The cell is heated in a furnace "ASK 200" Fibrothal, Bülten and Kanthal, with three heating zones, each being separately regulated. The e.m.f. of the thermocouples and the electrodes are recorded by a digital multimeter 191, Keithley.
Theory and Results
From the sum of the equilibrium potential difference (<p\ -(p\\]) + ((p\\-(p\\) and the liquid junction potential {(p\\-<p\), one gets [9] the measurable e.m.f. of the concentration cell with transference (1)
Therein it is assumed that the thermal diffusion potentials {(p\-(p\\\) and {(p\\-<pw) of the electrodes and the contact potentials (<pvii -<Pv) and i<P\i -<Pvm) compensates each other. This is the case in the experiment. F is the Faraday constant, R the gas constant, and T the temperature. t a is the transport number of the constituent a, a = Na, K, Rb, and Cs. .X| and .x 2 are the mole fractions of component 1 and 2, respectively, and f 2 the activity coefficient of AgCl. In the following x 2 always stand for *Agci-It has to be stressed that (2) is only valid for melts of the type AC 4 BC [10] . The common anion constituent y = CI is the reference substance of the "Hittorf' frame of reference, where The e.m.f. 0 BB is given by (2) . Cell (1) is an example for the type BB. The e.m.f. according to Haase [9] , is
and the e.m.f. <£ B c is
The combination of (2), (4), and (5) gives
T.P respectively. Thus from (6) and (7) taking (5) into account we get ^CC=^BB+^bc- (6) and (7), where the prime indicates differentiation with respect to x 2 , at constant T and P. At the concentration where the function / a (.Y|) -.Y| changes sign (inversion point), one has 0'cr = O.
(11)
The measured e.m.f. of cell (1) In Table 1 the coefficients c and d of the investigated systems are listed together with the maximum and mean error of the e.m.f.
The transport numbers are evaluated according to (9) , where also the derivation of 0 BC and with that the activity coefficient comes in. We have suggested a consistency test [11] , to be able to choose reliable literature data for <2> BC . According to it, for all four investigated systems, the 0BC's of Pelton and Flengas [12] were taken for the evaluation of (9) . The experimental transport numbers may be fitted by the following polynomial depending on the composition and the temperature of the melt:
Looking at the concentration dependence, (13) has the form of an extended Porter expression. For all four systems the values of the constants qo,...,S\ are summed up in Table 2 . They are at least valid in the temperature range from 500 to 800 °C. Table 3 lists the transport numbers / a of all four systems at 1075 K as calculated according to (9) , the absolute maximum errors öt % , the mean errors öt x , the parameters of the polynomial (13) , and the mobility ratios ujup. The errors listed in Table 3 result from the propagation of the mean and maximum errors of the e.m.f. values entering 
Discussion
The occurrence of inversion points, which has been discovered in 1960 by Perie and Chemla [13] , is well settled for many systems but in some cases there exist controversary experimental results. Thus for the systems AgN0 3 + KN0 3 and AgN0 3 + RbN0 3
at 350°C inversion points have been found at Aachen (Figure2) is unambigously proven. The same holds for KCl + AgCl, RbCl + AgCl and -though the absolute values of 0 CC are very small -also for NaCl + AgCl, if only the mean errors are discussed. The temperature dependence of the inversion point is demonstrated in Figure 4 for the system CsCl 4 AgCl. Murgulescu and Popescu [16] give 0cc-values calculated from 0 BC and 0 BB for the melts here investigated which are in good accordance with our values, if NaCl + AgCl is excluded. But as in their experiments there was always .V| -I-a"» = 1 they were not suited to find inversion points.
Our investigation shows that none of the systems satisfies the equation t x = .Y, over the whole concentration range. Instead we find a clear deviation from linearity. This deviation is of the same kind for all systems. It is negative when the silver chloride concentration is high, and positive when it is low. The inversion point characterises the composition where the mobilities of the cations are equal, as is evident from the definition of the ion mobilities and Up.
A_ ~F
where A is the equivalent conductance. With rising temperature the composition with equal cation mobilities shifts to melts with higher silver chloride concentrations ( Figure 4 ). Analogous shifts, in the sense that with rising temperature the less mobile ions become the more mobile ones in ever larger ranges of their concentration, have been observed for the systems LiBr + KBr [17] , AgN0 3 + RbN0 3 [2] , LiN0 3 + TlN0 3 [18] , LiN0 3 + KN0 3 [19] , LiN0 3 + RbN0 3 [20] , LiN0 3 + CsN0 3 [20] , NaN0 3 + KN0 3 [21] and NaN0 3 + CsN0 3 [22] , Examples for the opposite behaviour are not known. From the transport number, the electric conductance, and the density the ion mobilities may be calculated according to (14) .
Only for the system KCl + AgCl could data of electric conductance and density be found in literature [9, 23] , and also here interpolation is necessary. In Figure 5 the concentration dependence of the mobilities of the ion constituents K and Ag are plotted at 960 K. Beside the already discussed inversion point, it shows a pronounced concentration dependence for w Ag , but only a minor one for w K . The more or less concentration independent behaviour of K indicates a similar interaction between K and K as between K and Ag. The interactions between Ag and Ag seems to differ clearly from the former. A similar tendency -but not so distinctive -was also found with the systems (K, Rb, Cs)N0 3 + AgN0 3 [2] , In Fig. 6 the mobility ratios w a /w Ag at 1075 K are plotted for the four considered systems.
